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With the development of information technology, nano HfO2 (thin films and 
nanopowders) has become a very active area of research in the recent years. In this 
article, the pure monoclinic HfO2 nanopowders of different morphologies have been 
prepared by employing a non-hydrolytic "bottom-up" synthesis， including four 
synthetic routes: "Injection Process", ''One Pot Reaction", "Oxidization of Hf 
Nanoparticles", and "Two-step Method". These synthetic methods are easy and cheap, 
and the powders obtained from these synthesises are all well-distributed in both size 
and morphology. In the first "Injection Process", quantities of well-crystallized HfO2 
nanorods have been prepared by a continuous injection process. The aspect ratio of 
nanorods could be changed by tuning the injection rate of reactant solution, and the 
rapider the injection process is, the larger aspect ratio of nanorods would generate. In 
the second "One Pot Reaction", the rice-like HfO2 nanoparticles with an aspect ratio 
of about 2 have been prepared. The aspect ratio of HfO2 nanoparticles would be 
greatly enlarged with increasing the mole ratio of dodecanediol vs HfCl4. In the third 
synthesis, HfO2 nanoparticles obtained from "Oxidization of Hf Nanoparticles" are 
usually irregular in shape and not well crystallized. In the forth "Two-step Method", 
HfO2 nanopowders could be obtained from two routes: a chemical solution method 
and the air annealing of hafnium organics. The rice-like nanoparticles obtained from 
chemical solution are well-dispersed and perfect in crystallization, while the powders 
obtained from air annealing of above 500 K have obvious agglomerration. 
The magnetic researches performed on HfO2 nanorods obtained from a 
continuous "Injection Process" and on rice-like HfO2 nanoparticles synthesized by 
"One Pot Reaction" have shown that, these HfO2 nanopowders synthesized in boiling 
oleylamine are generally paramagnetic. It seems that the paramagnetism is concerned 
with the surface defects of HfO2 nanoparticles. On the other hand, some week 















ferromagnetism appearing are very little. Further studies show that the obvious 
ferromagnetism would be formed when the sample has been treated at 400 oC in 
reducing environment (5%H2 + 95%Ar). It is concluded that the observed 
ferromagnetsim in un-doped HfO2 nanopowders is probably resulted from oxygen 
vacancies generated in the reducing processes. The ferromagnetism generated in the 
un-doped HfO2 nanopowders could help us understand better the role of doped ions in 
diluted magnetic semiconductors (DMSs). The presented results may also provide an 
alternative route for the obtaining of room-temperature ferromagnetism in some 
semiconductor oxides, which could be potentially used in the field of spintronics. 
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